Abstract
Introduction
Notwithstanding the unresolved debate on the role of biological immaturity as opposed to social disadvantage in explaining poor birth outcomes among adolescents, studies in various settings of the world have established a positive association between teenage pregnancy and poor pregnancy outcomes such as low birth weight, premature births, and pregnancy wastage (Fraser et al., 1995; Wang & Chou, 2003) . A preterm birth is a major complication of teenage pregnancies, especially if the interval between menarche and conception is short (Treffers, 2003) . In particular, younger adolescents aged under18 years have been observed to have the highest proportions of low birth weight, pre-term birth and infant mortality rate due to possible biological immaturity (Simoes et al., 2003; Da Silva et al., 2003) .
In the developing world, the problem of poor pregnancy outcomes among teenagers is further exacerbated by poor maternal health care among teenage mothers (Borja & Adair, 2003) . This is especially so in cases of unintended premarital pregnancies (Wang & Chou, 2003; Magadi et al., 2000) . The problem is particularly critical in sub-Saharan Africa where the incidence of adolescent pregnancies is highest, mainly due to lack of effective contraception for adolescents (Treffers, 2003) .
Despite the high prevalence of teenage pregnancies in Kenya, and associated adverse health and social consequences, studies specifically addressing issues relating to maternal health among adolescents in the country are lacking. Existing population-based data suggest wide regional disparities in maternal health and adolescent reproductive health indicators in the country. Low maternal mortality ratios of less than 100 deaths per 100,000 live births have been observed in parts of the low mortality areas in central Kenya whereas rates higher than 1000 deaths per 100,000 live births have been observed in some regions such as Nyanza, Coast and Western provinces (PSRI & UNICEF, 1995) . Nyanza Province has also consistently recorded the highest infant and child mortality levels in the country over last few decades. Indicators of maternal health do vary considerably even within Nyanza province. Among the 16 districts oversampled in the 1998 KDHS to provide district level estimates, contraceptive prevalence was lowest in South Nyanza (9.5%, compared to 40.9% for Kisii within the same province). The same district (South Nyanza) also reported the lowest mean age at first intercourse (14.3 years), first marriage (16.0 years), and first birth (16.9 years), compared to national averages of 16.1, 18.4 and 18.8 years respectively (NCPD et al., 1999) . Early initiation of sexual activity, in the absence of contraceptive use, exposes adolescents in such settings to particularly high risk of unplanned teenage pregnancies and related adverse outcomes. This paper analyses data from a recent WHO funded adolescent safe motherhood study in the South Nyanza region of Kenya to: (i) Examine socio-economic and demographic factors associated with adverse pregnancy outcomes in South Nyanza; and (ii) explore possible explanations for poor pregnancy outcomes among teenagers in the region.
Data and Methods
This paper uses data from the adolescent safe motherhood survey (ASMS) of 2002. The survey involved interviews with 1247 adolescents aged 12-19 years from 3133 households in 32 clusters or communities. The data analyzed in this paper focuses on 269 completed pregnancies among 245 adolescents, reported in the pregnancy histories section of the questionnaire. Information on various maternal and pregnancy characteristics was obtained for each index pregnancy.This data is complemented with information from 39 in-depth interviews with a selected sample of these adolescents who had experienced very early pregnancies (at age 15 years or below) or unintended pregnancies that did not result in a live birth.
Pregnancy outcome is classified into three distinct categories: pregnancy wastage (abortions or still births); premature deliveries and full term live births. The analysis of factors associated with pregnancy outcomes is based on both bivariate and multinomial regression analysis including a range of maternal and pregnancy characteristics relating to specific pregnancies, namely; urban/rural residence; school enrolment status; educational attainment; maternal age; marital status; pregnancy order; desirability of pregnancy; timing and frequency of antenatal care; and place of delivery or pregnancy termination. The mutinomial regression is carried out in two stages: the first model examines the net effects of background socio-economic and demographic factors, while the second model includes maternal health care variables in an attempt to establish potential pathways of the background determinants of poor pregnancy outcomes.
The qualitative data from in-depth interviews is analysed by conducting a thematic content analysis. The data processing and analysis involved: coding and classifying responses; identifying key responses for various themes; and summarizing data to identify emerging patterns. Some excerpts from the in-depth interviews are presented verbatim to give a more detailed picture of the circumstances and consequences of teenage pregnancies in the study population.
Preliminary Analysis

Pregnancy experience of survey respondents by background characteristics
Of the total 1247 adolescents aged 12-19 interviewed, 245 (about 1 in 5) had ever been pregnant.
The majority (181) of those who had ever been pregnant had experienced one pregnancy, while the remaining 64 had experienced two or more pregnancies. The distribution of pregnancy experiences by background characteristics is given in Table 1 .
The data presented in Table 1 show very strong associations between pregnancy experience and background characteristics of adolescents (except for district) all significant at 1 percent level based on Chi-square tests. About 30 percent of urban adolescents had experienced at least one pregnancy, compared to 16 percent of their counterparts residing in rural areas. The proportion of urban adolescents with 2 or more pregnancies is more than double that of rural adolescents (9 versus 4 percent).
As would be expected, pregnancy experience steadily increases with age of the adolescents. Only 3 percent of those aged 12-15 had ever been pregnant, while about 60 percent of the 18-19 year olds had ever been pregnant, with 22 percent in this age group reporting at least two pregnancies.
Other sub-groups considerably more likely to have ever been pregnant include those living with spouses or not currently enrolled in school. Three-quarters of those living with a spouse, and about 55 percent of those out of school had ever been pregnant. It is important to recognize that these factors are interrelated. For instance, the older adolescents are more likely to be married and out of school. The distribution of pregnancy experience by household socio-economic status suggests that poverty is an important factor in teenage pregnancies. Overall, the total number of reported pregnancies among the 245 ever pregnant adolescents ranges from 1 to 5, giving a total of 320 pregnancies, including current pregnancies. The analysis of pregnancy outcomes presented in the results section is based on 269 of these pregnancies that had ended by the time of the survey. Of the 245 ever pregnant adolescent, 86 met eligibility criteria for in-depth interviews (i.e experienced their first completed pregnancy at age 15 years or younger, or had an unintended pregnancy that did not result in a live birth). Forty-five of the eligible adolescents were targeted for in-depth interviews and successful interviews completed with 39 of them.
Profile of in-depth interviewees
The profile of in-depth interviewees, presented in Table 2 shows that the majority (27 out of 39)
were living in rural areas. Almost all had attained only primary level education and were no longer enrolled in school. The majority were aged between 16 and 18 years, and married at the time of the survey. The typical age at first sex was between 12 and 15 years and first pregnancy experience was at age 14 or 15 years for all except four of the interviewees. The first pregnancy for six of the interviewees had ended in abortion or still birth. Twelve of the 39 adolescents had been pregnant more than once and all, except four, had at least one living child. Only 9 had ever used a family planning method. 
Results
Factors associated with poor pregnancy outcomes
The bivariate associations between maternal and pregnancy characteristics with pregnancy outcomes are presented in Table 3 . based on all the pregnancy histories shows that adolescents living in rural areas, not enrolled in school or with low educational attainment are more likely to experience pregnancy wastage compared to their counterparts who were living in urban areas, had higher educational attainment, or enrolled in school at the time of index pregnancy. Those in rural areas were also more likely to experience premature births, compared to their urban counterparts.
With respect to demographic factors, relatively higher incidence of pregnancy wastage is observed among first pregnancies, pregnancies outside marriage and very young maternal age (15 years or younger). However, it is important to note that the associations between the socioeconomic and demographic characteristics with pregnancy outcomes are not statistically significant, possibly due to the relatively small number of pregnancies included in the analysis, and hence, insufficient power to detect some of the important associations.
Particularly striking is the strong association between desirability of a pregnancy and prematurity (p=0.001). Unintended pregnancies are highly likely to result in a premature birth, compared to desired pregnancies. On the other hand, it is interesting to note that desired pregnancies are more likely to result in a pregnancy wastage than unintended pregnancies.
On the association between maternal health care and birth outcomes, the data show little evidence that poor maternal health care is associated with pregnancy wastage, except for the significant link between pregnancy wastage and fewer antenatal visits, presumably because some of these pregnancies only lasted a few months. However, the proportion of premature births is higher in cases where antenatal care was initiated late in pregnancy or where childbirth took place outside a health facility.
Multivariate analysis of the association between maternal and pregnancy characteristics with pregnancy outcomes is presented in Table 4 . The first model (Model 1) focuses on the background socio-economic and demographic characteristics, while the second model (Model 2) includes the maternal health care variables to identify possible pathways of the background determinants of pregnancy outcomes. The results of the multivariate analysis confirm the strong link between desirability of a pregnancy and premature delivery. The strong association persists after controlling for important socio-economic and demographic characteristics, as well as maternal health care variables.
Another factor significantly associated with premature deliveries is place of delivery, with premature births being more likely to take place at home, compared to full-term births.
With respect to pregnancy wastage, marital status seems to be the significant factor, even though desirability of pregnancy also shows marginal significance. Pregnancies outside marriage are significantly more likely to result in an abortion or stillbirth than those within marriage, irrespective of whether the pregnancy is unintended or not.
Possible explanations for poor pregnancy outcomes
Analysis of the qualitative data from in-depth interviews begins to shed some light on possible explanations for the undesirable pregnancy outcomes, such as the unusually high rates of premature deliveries among teenagers in South Nyanza region, especially in cases of unintended pregnancies. Two important themes emerge from the in-depth interviews: poor maternal health care; and unsafe abortion attempts.
Poor maternal health care
One of the major problems facing adolescent mothers in South Nyanza region is poor accessibility of maternal health care services. In addition to the problem of physical accessibility, the appalling poverty situation aggregates the problem, making it impossible for the young mothers to seek approprite maternal health care, even in the most needy circumstances when complications, requiring urgent medical intervention develop, as illustrated by the excerpts below:
Case 1 "The next health center was so far, one had to walk for 5 to 6 hours to reach there. I also did not know the particular day when they provided the check ups. The alternative was to hire a bicycle or taxi to take me to the health centre (Magina) but I did not have the money …. When the child was about to come out it suddenly moved back to the upper part of my stomach and refused to move back to the lower part of the stomach for a while …The TBA added me more medicine to drink and after a short while the baby came out and died immediately " (married at 15 years, pregnancy lasted 11 months, still birth) Case 2 …When I was almost to give birth , I was told at the clinic that the baby was sleeping in a wrong position(across the stomach).I was advised to go to Homabay District Hospital for delivery but I did not have any money, so I did not go Q:
For how long did the pregnancy last? A: 12 months Q:
Why, did you have any idea why it was not the usual nine months?
A:
Because it was a bleeding stomach. I told you that I used to bleed during the pregnancy. The TBA said that it was normal for a bleeding stomach to last for more than nine months Q:
So the bleeding was treated? A:
A TBA used to give me herbs to drink but it did not stop Q:
Where did the delivery take place? A:
Just here at home Q:
How was the delivery process, how long did the labour pains last? A:
Four days Q:
Where were you all this period? A:
I was at home with the TBA though I had problems up to the fifth day , the baby had not come out and they were very worried. I was also in great pain and the TBA gave me more medicine to drink but there was nothing happening. While they were making a stretcher to carry me to the roadside to take a vehicle to the hospital, God did to me a miracle-I suddenly delivered the baby Unsafe induced abortions A substantial proportion of pregnancies among teenagers are unintended. These have considerable devastating effects on the girls, especially with respect to their educational opportunities and acceptance by the parents and families. In a number of cases, the teenagers are desperate to get out of the situation and often consider terminating the pregnancy. In most cases the abortion procedures involve very unsafe practices that greatly endanger the lives of these teenagers. Unsuccessful abortion attempts are likely to interfere with the normal gestation and health of the new born. Being aware and sometimes having witnessed the harmful effects of unsafe abortions, some decide to carry pregnancy to term and face the consequences of childbirth, rather than risk unsafe abortion which they knew could be fatal. The excerpts below highlight typical cases of abortion being considered but decided against, unsuccessful and successful attempts, highlighting the commonly used procedures which are often unsafe and extremely risky.
Case 1 … I had even thought of aborting so that I go back to school. I was really worried After second thoughts, I realized that the abortion could be harmful to my health and therefore decided otherwise A: She works as a subordinate in a certain health clinic. I pleaded with her, she agreed to buy the drug, and then she injected me Q: How did this drug look like? A: It is in a small bottle and looks white in colour and she bought it at 65 shillings Q: What happened after the injection? A: The abortion refused to take place (16 year old, married after conceiving, looks thin/sickly, had child <1 year, pregnant with second child) Case 3 A: I used to hear people saying that tea leaves helped in abortion, so I decided to try that. Q: How did you go about it? A: I just boiled some water one day while making breakfast, and then I put tealeaves on a sieve and passed a little hot water through it. Then I drank the resulting solution. Q: And then what happened? A: After drinking the solution, I felt nothing the whole day up to the evening is when there was a reaction. I even went to school normally, which was a Friday. Q: What happened that evening? A: My stomach started aching and this just intensified with every passing minute. Eventually even my mother became suspicious, but then it was too late and the foetus came out. Q: You were still in the house when this happened? A: Yes. Q: Then what happened after that? A: I was bleeding seriously so my mother went and bought me some medicine. 
Discussions and Conclusions
The overall patterns in the associations between socio-economic and demographic characteristics with pregnancy outcomes observed in the bivariate and multivariate analyses conform to what is expected. The results show higher incidence of poor pregnancy outcomes among rural residents, those with low educational attainment, very young mothers, unmarried and first order pregnancies. However, these associations are not statistically significant, possibly due to the relatively small number of cases analysed in this paper, and hence, insufficient power to detect statistical significance.
A number of factors may explain the unusually high rate of premature deliveries among adolescents in South Nyanza. The study area is predominantly inhabited by the Luo ethnic community, who had been observed in previous studies to have the highest incidence of premature deliveries in Kenya (Magadi et al., 2001) . A study of unfavourable birth outcomes in Kenya observed that the odds of premature deliveries among Luo women was 7 times higher compared to the Kikuyu, and about 10 times higher compared to the other ethnic communities in Kenya combined (excluding Luhya, Kisii and Kikuyu). This suggests possible existence of some cultural practices that may be a risk factor to premature births among Luo women. The problem may be confounded with other health related factors including malaria, anaemia, all known to be critical problems in the study region and important risk factors for premature deliveries. These factors, together with the fact that very young maternal age is in itself a risk factor for premature delivery (Simoes et al., 2003; Da Silva et al., 2003; Stevens-Simon et al., 2002) , may partly explain the reported high incidence of premature deliveries among our study population.
The fact that the incidence of premature deliveries is particularly high among unintended pregnancies may be explained by a number of factors. First and foremost, unintended pregnancy has been identified as a risk factor for poor antenatal care which is in turn associated with premature deliveries (Magadi et al., 2001; Obor et al., 2003; Wang & Chou, 2003) . The fact that this relationship persists even after controlling for antenatal care suggests presence of other important factors. The qualitative information from the in-depth interviews highlight that some of the unintended pregnancies are subjected to repeated unsuccessful abortion attempts, which may possibly interfere with the normal gestation period. Nevertheless, it is important to recognize that the high rates of premature deliveries among unintended pregnancies may also be confounded with reporting problems, since the timing of pregnancies may be less accurate in cases of unintended, than intended pregnancies. However, the fact that no significant pattern is observed by education attainment or age may suggest this is unlikely to be a key explanation.
The results from both the quantitative and the qualitative data illustrate urgent need for intervention in specific areas to improve pregnancy outcomes among teenagers in South Nyanza region. Of considerable concern is the problem of unintended pregnancies and associated problem of abortion and preterm deliveries. Another area of concern relates to accessibility of appropriate maternal health care, especially essential obstetric care and delivery care where both physical and cost barriers need to be addressed. Improving accessibility of reproductive health services for teenagers, including family planning and maternal health care, will undoubtedly go a long way in enhancing adolescent safe motherhood in the region. However, there is need for more in-depth understanding of factors, such as cultural practices, contributing to the unusually high incidence of premature deliveries in the study community, to enable formulation of most effective interventions.
